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Description 

BACKGROUND OF THE INVENTION 

5 The present invention relates to an image editing apparatus and method, such as an electronic album system, 

which output digital images, e.g., photographs, graphic patterns, and characters, upon laying out them in a desired form. 

In a conventional system, when, for example, image layout/edit processing is to be performed on a computer, the 
operator prepares a slot for the insertion of an image on a page displayed on the screen first, and then flows the image 
into the slot. When layout/edit processing is to be performed for a plurality of images, the operator arranges a plurality 
io of slots and determines the positions and sizes of the slots by skillfully operating a mouse and a keyboard. 

In the above conventional system, however, the operator must adjust the positions and sizes of the slots by oper- 
ating the mouse and the keyboard while visually checking them so as to neatly arrange the images within the page. 
This requires cumbersome operations and advanced skills. 

15 SUMMARY OF THE INVENTION 

The present invention has been made to solve these problems posed in the above conventional technique, and 
has as an object to provide an image layout apparatus and method, in an image editing apparatus for laying out images 
input by an image input means or the like, which can neatly and easily lay out images within a page. 
20 It is another object of the present invention to provide an image editing apparatus for laying out images input by 

an image input means or the like, which can attractively lay out images without complicating the operation performed 
by an operator and producing any monotonous layout result. 

According to the present invention, there is provided an image editing apparatus for laying out images input by 
image input means, comprising layout means for laying out a plurality of images in one page, and evaluation means 
25 for evaluating the layout result obtained by the layout means. 

In addition, according to the present invention, there is provided an image editing apparatus for laying out images 
input by image input means, comprising effect designation means for designating an arbitrary effect from at least one 
effect registered in advance, condition setting means for automatically setting a layout condition for the images on the 
basis of the effect designated by the effect designation means, and layout means for laying out the images on the basis 
30 of the layout condition set by the condition setting means. 

Other objects, features, and advantages of the present invention will become clear from the description thereof in 
the following specification and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 

Fig. 1 is a block diagram showing the arrangement of an image layout apparatus according to an embodiment of 
the present invention; 

Fig. 2 is a flow chart showing the functional flow in the image layout apparatus according to the embodiment; 
Fig. 3 is a view showing an example of a window for selecting a template and the number of images to be laid out 
40 per page in the embodiment; 

Fig. 4 is a view showing an example of a window for selecting the images to be used for layout processing in the 
embodiment; 

Fig. 5 is a view showing an example of a window displaying a layout result in the embodiment; 
Fig. 6 is a flow chart showing automatic layout processing in Fig. 2 in detail; 
45 Figs. 7A to 7C are views for explaining rough arrangements used for initial layout processing in the automatic 

layout processing in the embodiment; 

Fig. 8 is a flow chart showing automatic layout processing in the sixth embodiment of the present invention in detail: 

Fig. 9 is a view showing initial layout patterns; 

Fig. 10 is a view for explaining the moments of images; 
so Fig. 11 is a block diagram showing the system configuration of the embodiment; 

Fig. 12 is a schematic view showing layout patterns; 

Fig. 13 is a view showing a print sheet in detail; 

Fig. 14 is a view showing layout pattern 1; 

Fig. 1 5 is a view showing layout pattern 2; 
55 Fig. 16 is a view showing layout pattern 3; 

Fig. 17 is a view showing layout pattern 4; 

Fig. 18 is a flow chart showing the operation of the system; 

Fig. 19 is a view showing a template in an eighth embodiment of the present invention; and 
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Fig. 20 is a flow chart showing the operation of the eighth embodiment. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[First Embodiment] 
oM.epUnn^ 

images to be laid out in one page by using a keyboard or T*™ f ° f des W"9 the number of 

Reference numeral 102 denotes an SSSS^^^^" 6 ? - . 10 ° Perati ° n COmmand ^ 1«- 
by using the keyboard or mouse conneS t T^S^^S^ T" 8 * M ima " S ,0 be ,aid ° ut 
designation unit for designating rotation of an l^im^ f d 1 ° 3 ' an ima 9 e 

in 90-degree increments by using the keyboard or mo, ZT' the J ma 9 es se,ected by the image selection unit 1 02 
Reference numeral 104 denotes aS^SZS^S? ^ *■ ° Pe - ati ° n C ° rnmand ' npUt Unit 111 ' 
the image rotation designation unit 103 ^(Sl^L^c^? h accordance w ^ a command from 

images designated by the image count selection U ni" iTTr r^Z ' ^"g ou, the number of 

unit 104. The automatic layout unit 105 is conSuH 1 L ?f Process.ng is performed by the image rotation 
adjustment unit 115, and the like. Refe ence numeinoe deno ^ ^ 3 ^ Unil 11 " a la V-t 

image input device such as a film scanner or mZdlcannT ' ma9e ^ inpUttin9 ima 9 es from an 

-ike -^o^ ^ centra, Processing Unit) and the 

a layout result on a print sheet or a photograph c fMm ThT P hn t m1££TT T * ** 
•mages as sets of dots like a color ink-jet Drinter TLLr l UnCt '° n ° f printin 9 characters and 

memory unit which is a memory device suc^Ts^o^^ ~ VT ^ ReferenCe nUmeral 109 de ™^ a 
and 1 1 0, an image storage uniffor ato^^^^E*^ ** neC6SSary f ° r various ^ * processing; 
a storage device such as a hard disk, anMO aSp7a P ZZ be^ed^ ^ ^ ^ ^ ^ Unit 110 

displaying a layout process or result on tol^^^T Ref8renCe numeral 112 ^notes a display unit for 
process or resu.t in real time; and 11 "a RO^ « ^00^0?™" ? ^ l ° a "° W the ° Perat ° r l ° reco 9 ni ~ the 
unit 1 05, and the like are stored programs for the control unit 1 07, the automatic layout 

erence to Fig. 2. 'rangement according to this embodiment will be described next with ref- 

.-iSSSS c*31 a :4"t^ - - — TKe ,.mp,a,es ,„c, ud e . 

A p.uraii.y „, lypes ol 8U0h , em V a ,. 8 .TpC^aSaZ T^ af "^ P "" 8 , mS °" ' he baek 9'°"™'. «-* the 
prepared templales (sample templates) ™* ' : "" !,5 " 0, se "°' 8 a desired »> m P'a« Com »>ese 

o, m „ in Fig. 3. As „ « lal ^"SC^^E^SES^ *°" B " *« * 9 

"3" is selected in advance. 3 , 4 , and 5 of a Frame/Page button set 302. As the initial setting, button 
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'mags' S ,„ ^JTpJ^S?-™ 7 A8S " me - b ~" ~ 

tos.epS203. 8 P al '* o,,TO9esa ' eslorMmth «'™gestorageunilll0belo, 9 ih e llovvaavances 

an ^^cn at^^p^Z^S * " **" «" " - **< - * — « 
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the left end. Similarly, the second line corresponds to the second page. Referring to Fig. 4, since only two images are 
arranged on the third line, only the two images are automatically laid out in the third page. 

The operator selects an arbitrary image from the image list window on the right side by using the mouse, and 
moves the image to the image selection window on the left side by dragging and dropping (dragging the image and 
s releasing it in a desired place). With this operation, the operator can place the image at an arbitrary position in an 
arbitrary page. 

In step S204, the sequence of the images to be arranged is changed by automatic layout processing (to be de- 
scribed later). In the image selection window in Fig. 4, the operator can move any image to an arbitrary position with 
the mouse by dragging and dropping. 
io With the above processing, the images to be stored in each page of the template and the sequence of the images 

are determined. In step S205, an image rotation command is input. The images arrangedjn the image selection window 
402 in Fig. 4 include images photographed in portrait orientation and images photographed in landscape orientation. 
Of these images, an image with an improper orientation must be rotated through 90° clockwise or counterclockwise. 
As indicated by the middle lower portion in Fig. 4, a button 403 for rotating an image trough 90° clockwise and a button 
75 404 for rotating an image through 90° counterclockwise are displayed on the display unit 112 under the control of the 
control unit 1 07. The operator selects the image to be rotated from the images displayed in the image selection window 
by clicking on it with the mouse. The operator then selects the clockwise or counterclockwise rotation button with the 
mouse to rotate the display image. The result is quickly displayed in the image selection window. 

In step S206, automatic layout processing is performed by the automatic layout unit 105. The images displayed 
20 in the image selection window 402 in Fig. 4 are automatically laid out. As described with reference to step S203, the 
images arranged on one line of the image selection window are automatically laid out in one page. 

In step S207, the layout result is displayed on the display unit 112. Fig. 5 shows an example of the automatic layout 
result. A page turning button' (NEXT button) 501 for sequentially displaying pages is displayed on the lower portion of 
the window to allow the operator to display and check an arbitrary page. 
25 With the above processing, the images are completely laid out in this embodiment. 

The above automatic layout processing in step S206 will be described in detail below with reference to the flow 
chart of Fig. 6. 

In automatic layout processing, first of all, initial layout processing is performed by the initial layout unit 113 in step 
S501. A rough sequence of arrangement on a page is prepared, and rough layout processing is performed in accord- 

30 ance with the sequence. Assume that in this embodiment, the mode of laying out five images per page is selected. 
Fig. 7A shows the sequence of arrangement to be set when five images are laid out per page. In the initial layout 
processing, the images are uniformly laid out in the sequence shown in Fig. 7A. The images include images having 
different aspect ratios, and images with portrait and landscape orientations. In this initial layout stage, therefore, some 
images do not overlap, as shown in Fig. 7B, but some images greatly overlap each other, as shown in Fig. 7C. 

35 The images input from films include images having three different aspect ratios, namely "classic", "high-vision", 

and "panorama". In this embodiment, optimal image sizes are determined in advance with respect to the respective 
aspect ratios and the numbers of images to be laid out per page. 

Table 1 shows the relationship between the aspect ratios of images, the numbers of images to be laid out per 
page, and the image sizes on the respective pages. 

40 



Table 1 



Image Size (cm) 




3 


4 


5 


Classic 


8.3 x 11.7 


7.1 x9.7 


6.4x9.0 


High-vision 


7.6 x 12.9 


6.5x 11.0 


5.8 x 9.9 


Panorama 


6.0 x 18.0 



To cope with the above situation, a counter N is initialized to 0 in step S502. This counter N serves to count the 
number of times an image overlap amount is adjusted. 

In step S503, the layout is finely adjusted by the layout adjustment unit 1 1 5. More specifically, the layout adjustment 
unit 115 performs fine adjustment by moving the respective images to reduce the overlap areas of the respective 
images which are evaluated by the layout evaluation unit 114. This fine adjustment is performed as follows. In the initial 
layout processing, first of all, images 2 to 5 are fixed, and the first image is slightly moved in the X and Y directions, 
as shown in Fig. 7A. For example, this moving amount corresponding to 1 mm on a printout. When the overlap amount 
between the first image and the adjacent image after the movement becomes a proper value in terms of the sizes, 
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overlap amount deviates from the ^^^Tn^Z^Tl? beC ° meS <h6 Pr ° per Va,ue " ,f th * 

is changed. P P Ue 8,,er the movem ent, the directran m which the image is slightly moved 

adjmen^^^^ -ages 1, 3, 4 . and 5 are fixed, and fine 

is also executed for images 3 4 anc 15 TZ > same ZT? *»«nbed above. Subsequently, fine adjustment 
counter N has reached a prescribed co "n T T^^J^*^ S5 ° 4 Whether ,he °' the 

For example, the count T is set to 500 if the .value of the » ZTr n pre ~ r,bed count T is determined in advance, 
step S505 to perform overlap amount evaluafon iMhp w T 1* ' <he C ° Unt 1 the f,ow advanc <* to 

processing for this page is terming ^,^0 ^1 1 * C ° Unter " bSC ° mes equal to the T the 

If « is determined in step SSoTthaUhe 7aZ of the^ m" T ^ ^ the - f '° W adV3nCes to ste P S *»- 
step S505 to eva.uate the overlap areas between 1 ra 3t ' S Sma " er than ,he C ° Unt T ,he f,ow advanc <* to 
are obtained first, and it is then checked whefhTr 1" h P ' ma9eS ° n thS P3ge The ^pective overlap areas 
eva.uating the overlap areas. S ^^^S^^ ^ f ' arger than 3 P^etermined value, thereby 
ad„ step SSOS to increment the coTr ^^0^ 

to step S507. When the layout is confirmed parameters ^ such Z\l P T " COnf,rmed The fl ™ then advances 
images are temporarily stored in the memoj ^!^^^^7TT ^ and Si26S ° f the res P ec ^ 

In step S507, it is checked whether autom* I S l?t P V ° r P " nt °P erati °n afterward, 

which has not undergone automatic layout p^es fng th^wadv ^ * C ° mP ' ete " ,here is a P a 9* 

processing for the next unprocessed page 6SS,n9 ' the f '° W adva ^es to step S501 to perform automatic layout 

itisdete^E 

Afterthis processing, when fcTeSnp^ 

simply designating the positions of the ^5i£^ ^ a " ^ iS th6n termina ^ by 

on the display screen of the display unit 112 ZvZ o^£n T'^ automat,c lavout result can be checked 

P ay unit m, layout processing can be easrly performed without any special skill. 

[Second Embodiment] 

in^el^ - * ascribed next with reference to Pig. 2. 

however, a,, input In^^X^^^^^ °" T * SteP S2 ° 3 SO ™ Case " 

steps S203 and S204 in Fig 2 are not reaui ec I in h. LT h L ,L thS ' mage Se,eC,ion unit 102 in F *9 1 and 

in this case, in the automat" ^Z^elsZTZTT 2 ol £ • ' "T^ ^ S2 ° 3 8204 are ° M 

can be output in the form of an album P ' * ° UtPU,S are pri " ted ° Ut by a P rint unit 108 . Photographs 

[Third Embodiment] 

The third embodiment ol , he piese „, rt „ d reference ,„ Fta , 

imago court, .election „„i, ,0, ^TZ^ S ^° F T!^ ? ""■'"I"' ° n " S 01 Pa " S ln S « h a ««• > h ° 
step S202 is omitted. S '■ ana SI »P S202 tn F,g. 2 are no. required. In the flow chart ol Fig. 2. therefore, 

ima^ >^^ii:TT^z p s^:Tz number 01 '™ 9es ° a " be » ~ " - 

accordance with the numhe, !, imaged Ranged t Z^Z " a "<»»' ~ <i « 

primed o u , h, a p,i„, u „« , 08. AJ^Sr^^^t 1 ^^ '°' e '"" T "" e ' " 
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[Fourth Embodiment] 

The fourth embodiment of the present invention will be described next with reference to Fig. 2. 

In the first embodiment, an image is rotated to adjust the position of the image in step S205. If, however, all images 
s are input in proper positions, no image needs to be rotated. In this case, the image rotation designation unit 103 and 
the image rotation unit 104 in Fig. 1 and step S205 in the flow chart of Fig. 2 are omitted. 

As a result, desired images can be laid out more easily than in the first embodiment. When, for example, these 
images are printed out by a print unit 108, photographs can be output in the form of an album. 

10 [Fifth Embodiment] 

In the above embodiments, input data from'a film are used as input images. However, the present invention is not 
limited to this. As the input device, any type of image input device, e.g., a digital camera, a digital VTR, a flatbed 
scanner, an MO, a ZIP, a PD, a floppy disk, a laser disk, a DVD, or a network, can be connected to the apparatus. As 
15 the print unit 108 in Fig. 1, any type of image output device, e.g., a BJ printer, an LBP printer, a color laser copier, a 
film recorder, or a video printer, can be connected to the apparatus. In addition, in the above embodiments described 
above, the keyboard and the mouse are used as the operation command input unit 111 in Fig. 1. However, a pointing 
device such as a trackball or touch panel can be used in place of the mouse. _ 

Note that the present invention may be applied to either a system constituted by a plurality of equipments (e.g., a 
20 host computer, an interface device, a reader, a printer, and the like), or an apparatus consisting of a single equipment 
(e.g., a copying machine, a facsimile apparatus, or the like). 

The objects of the present invention are also achieved by supplying a storage medium, which records a program 
code of a software program that can realize the functions of the above-mentioned embodiments to the system or 
apparatus, and reading out and executing the program code stored in the storage medium by a computer (or a CPU 
25 or MPU) of the system or apparatus. 

In this case, the program code itself read out from the storage medium realizes the functions of the above-men- 
tioned embodiments, and the storage medium which stores the program code constitutes the present invention. 

As the storage medium for supplying the program code, for example, a floppy disk, hard disk, optical disk, magneto- 
optical disk, CD-ROM, CD-R, magnetic tape, nonvolatile memory card, ROM, and the like may be used. 
30 The functions of the above-mentioned embodiments may be realized not only by executing the readout program 

code by the computer but also by some or all of actual processing operations executed by an OS (operating system) 
running on the computer on the basis of an instruction of the program code. 

Furthermore, the functions of the above-mentioned embodiments may be realized by some or all of actual process- 
ing operations executed by a CPU or the like arranged in a function extension board or a function extension unit, which 
35 is inserted in or connected to the computer, after the program code read out from the storage medium is written in a 
memory of the extension board or unit. 

As described above, according to this embodiment, images can be neatly laid out automatically and easily as if a 
professional designer laid out the images. 

By evaluating the overlap amounts between the respective images of a layout result obtained by initial layout 
40 processing, a beautiful layout result can be easily obtained. 

[Sixth Embodiment] 

in the above embodiment, the automatic layout processing in step S206 in Fig. 2 is performed in the manner shown 
45 jn Fig. 6. This processing is preferably performed in the manner shown in Fig. 8. In the above embodiment, as a layout 
evaluation parameter, the overlap amount between images is used. In this embodiment, various other parameters 
associated with layout positions are also used for overall evaluation of a layout, thereby further optimizing the layout. 

Referring to Fig. 8, in step S801, initial layout processing is performed by an initial layout unit 113. In the field of 
design, layout patterns for optimizing layouts are used to lay out images. There are a plurality of layout patterns based 
50 on the empirical rules in design. Fig. 9 shows the layout patterns used in this embodiment. Reference numerals 901 
to 903 denote patterns each used to lay out three images on one page; and 904 and 905, patterns each used to lay 
out four to. five images on one page. When the number of images is set to three as the initial setting, the pattern 901 
is automatically selected. When the number of images is set to four or five as the initial setting, the pattern 904 is 
automatically selected. 

55 The operator can sequentially select the above layout patterns by clicking on an automatic layout button 502 in 

Fig. 5. The selected layout pattern is used as an initial layout. When the number of images is set to three, a layout 
pattern is set in the order of the layout patterns 901 , 902, 903, 901,... every time the button is clicked. When the number 
of images is set to four or five, a layout pattern is set in the order of the layout patterns 904, 905, 904, .... 
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10 



havina different aspect ratio., ^al^, m^^^T 9 pa "° m 904 The ' ma 9 es i ™ !lutte *»9« 
son,, imaoes do no. overfap! bu , J^^^SS^™* "" 8 """ a ' ' ay ° U ' '"^ 

ad^rS ifp" rtorr" N iS '"" ia " 2ea '° ° ™ S COU * r N 15 "> ~™ »» "™»" o, „mes in^age 



25 



30 



(1) image overlap amount 

(2) image gap amount 

(3) image gap amount deviation 

(4) image position offset amount 



total o^erCf^ ,he eva,Ua,ion ° f »e over.ap area between images As the 

between the 'mpJS^l^SS^^ T T™' 3 ^ byOUt 030 be ° btained The overlap a ea 
the original images is used as a cos, ' " by diVidin9 the over,a ? 

area by the total area of 

and vertical directions respetfiveTand each S r h ? 968 °' imaQeS are ° btained in the horizontal 

The evaluation of anTS^l^^dSSS^ 1 by 3 P redete ™ n <* value to obtain a cost, 

edges of images when they d noSa eac7^e? teZ* eVa ' Uati ° n ° f ,he devia «°n of the gap between the 
horizontal or vertical direction, a bZ^^^-J^l^ °° ™ IT Whdow beCOme Uniform in the 

in the horizontal and vertical directions espec^velv^ anri J~ ?h ^ ° f ima9es are obtained 

The evaluation of an image JSS^S^Z^^ t T ^ aW * a9e Va ' Ue is ° btained as a c ° st - 
images from the horizontal and Je^^ofT^^bS^^ ° f ^ ba ' anCe b6tWeen the moments °< 
masses. f 3 page calculat ed with the .mages being regarded as objects having 

This evaluation will be described with reference to Fig 10 

area o,"e " ^"^^^"STJ^XT T? °' "* « «- - 

M, on ,h, upper .Pd, of .he t^^^^Z^ °*" '° " ^ ' "« 

Mt== 2) aw 

i=0 . . . (a) 

A total moment Mb on the lower side of the horizontal central axis is given by 

Mb= X Aidi 

i=0 -..(b) 

45 

A cost Ch with respect to the horizontal central axis is given by 

Ch = IMt - Mbl 

so (c) 

descriplVth^::^ ZS t0 VertiCa ' Cen,ra ' 3X18 iS OWained in the Same — - -crib* above, a 
( X 0,n;t; a Ee the e2Sr C t °° rdin f 65 ° f C6nterS " thS n ^ are -P-ented by 

fl =a*F_overlap(x0,y0,x1,yi,... l xn-l.yn-1) (1) 
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f2 = b*F_edge(xO,yO,x1,y1,..., xn-1,yn-1) (2) 
5 f3 = c*F_distribute(xO,yO,x1 t y1 xn-1 ,yn-1 ) (3) 

f4 = d*F_moment(x0,y0,x1,y1 l ..., xn-1,yn-1) (4) 

io where a, b, c, and d are the weighting coefficients for the respective evaluation functions. As these coefficients, the 
values determined in advance by experiment are used. 
The sum total of a, b, c, and d are normalized to 
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a + b+c + d+e=1.0 (5) 

The values of the respective functions are also normalized to 

0 <= F_overlap() l F_edge(),F_distribute(), F_moment() <= 1.0 (6) 

In this case, a smaller value of each of the evaluation costs f1 , f2,... indicates a better layout result. 

In step S804, an overall evaluation value, i.e., a total cost, is obtained. In this embodiment, a total cost Cost is 

given by 

Cost = f 1 + f2 + f3 + f4 (7) 
If, for example, m evaluation functions are set, the total cost is given by 
m 

Cost= X^? ...(8) 
/=/ 



In this case, as each of evaluation costs fl, f2,..., decreases, a better layout result can be obtained. That is, a 
smaller value of the total cost Cost indicates a better layout. 

In step S805, it is checked whether the value of the counter N has reached a prescribed count T The prescribed 
count T is determined in advance. In this embodiment, the count T is set to 500. If the value of the counter N is smaller 
40 than the count T, the flow advances to step S806 to evaluate the cost. When the value of the counter N becomes equal 
to the count T, the processing is terminated, and the corresponding state is determined as the optimal layout. 

It is checked in step S806 whether the cost Cost obtained in step S804 is equal to or smaller than an evaluation 
reference value C as a target value, thereby performing cost evaluation. If the cost Cost is equal to or smaller than the 
value C, since it indicates the optimal layout, the processing is terminated. If the cost Cost is larger than the value C, 
45 the flow advances to step S807. 

In step S807, the counter N is incremented. After the counter N is incremented by one, the flow advances to step 
S808. 

In step S808, the position of the layout is adjusted by the layout adjustment unit 115. That is, each image is moved 
by a small amount. The moving direction of each image is determined by the change amount of the cost Cost obtained 
so in step S803. More specifically, when the cost becomes smaller than the previous cost, each image is kept moved in 
the same direction to perform position adjustment. In contrast to this, when the cost becomes larger than the previous 
cost, each image is moved in a direction reverse or perpendicular to that in the previous operation. When position 
adjustment is complete, the flow returns to step S803. 

When the same processing as described above is performed for all the pages, and automatic layout processing 
55 is complete, the flow shifts to step S207. 

Note that the upper value N of the number of times of adjustment and the target value C of the total cost can be 
set by the user with an operation command input unit 111. 

The layout adjustment unit 115 need not always perform adjustment after evaluation is performed by the layout 
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evaluation unit 114. For example, evaluation values may be displayed on the display unit 112 to allow the user to 
manually adjust an image layout in accordance with his/her preference. 

As described above, according to this embodiment, the initial layout is adjusted by performing overall evaluation 
using an image gap amount, a gap amount deviation, a moment, and the like as evaluation parameters for an image 
layout in addition to the overlap amount between images. With this processing, a more beautiful layout result can be 
obtained. 



[Seventh Embodiment] 
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Methods of obtaining a layout with a more attractive appearance in accordance with the preference of a user in 
the automatic layout processing in the first to sixth embodiments will be described below. For example, a method of 
optimizing the overlap amounts of images when they are allowed to overlap is known: It is also known that when a 
layout includes a background image, a better layout result can be obtained with an image size smaller than that when 
a layout includes no background image. In this embodiment, images are attractively laid out without complicating the 
operation performed by the operator and producing any monotonous layout result. 
Fig. 11 shows the overall arrangement of this embodiment. 

Referring to Fig. 11 , reference numeral 1106 denotes an image scanner for inputting original images; 1108, a hard 
disk serving as an external storage unit to temporarily store the original images input by the image scanner 11 06; 1 1 01 . 
a system controller for performing sequence control and arithmetic processing- to lay out/edit the original images on a 
virtual sheet; 1 1 03, a RAM used as the work area or the like of the system controller 1 1 01 ; 1 1 02, a ROM storing control 
programs for the system controller 1101, predetermined templates, various parameters, and the like; 11 04, a keyboard* 
and 1 1 09, a mouse. The keyboard and mouse are used as means used by the operator to input commands for image 
layout processing and the like. Reference numeral 1105 denotes a CRT for displaying images, templates, a sheet 
image as an editing result, and the like; and 1107, a printer for outputting the finished sheet image. 

The above arrangement can be implemented by a general personal computer and the like as well as dedicated 
hardware. 

Fig. 12 shows sample layout patterns each obtained by laying out two images with portrait and landscape orien- 
tations within one sheet upon designation of an effect. Referring to Fig. 12, reference numeral 1201 denotes a layout 
pattern without designation of any effect; 1202, a layout pattern obtained upon designation of an image overlapping 
effect; 1203, a layout pattern obtained upon designation of a drop shadow effect; and 1204, a layout pattern obtained 
upon designation of a background image effect. These layout patterns 1 201 to 1 204 will be referred to as layout patterns 
1 to 4 hereinafter. 

Fig. 13 is a view for explaining the printable area and image layout area of a print sheet. Referring to Fig. 13, 
reference numeral 1 301 denotes the outer appearance of the sheet; 1 302, the printable area in which the printer can 

3S print; and 1 303, an image layout area. Reference symbols P1 and P2 denote the coordinates of diagonal points of the 
printable area 1302; and L1 and L2, the coordinates of diagonal points of the layout area 1303. 

Fig. 14 shows a layout without designation of any effect, i.e., layout pattern 1. Referring to Fig. 14, reference 
numerals 1401 and 1402 denote images each having a standard layout size Rtp. Assume that layout conditions such 
as this layout size and layout positions are set to predetermined values in advance to lay out images on a sheet to 

40 have a good balance, and are stored in the ROM 1102. 

Fig. 15 shows a layout pattern obtained upon designation of an image overlapping effect, i.e., layout pattern 2. 
Referring to Fig. 15, reference numerals 1501 and 1502 denote images each having a layout size Rov; and 1401 and 
1402, the images each having the standard layout size Rtp in Fig. 14. As shown in Fig. 15, the layout size Rov is larger 
than the standard layout size Rtp, and the images 1501 and 1502 are arranged to overlap each other In this case, the 

45 ratio of the layout size Rov to the standard layout size Rtp, i.e., Rov/Rtp, is set to optimize the overlap amount, and is 
stored in the ROM 1102 in advance. In this embodiment, for example, this ratio is set to 1 .2. 

Fig. 16 shows a layout pattern obtained upon designation of a drop shadow effect, i.e., layout pattern 3. Referring 
to Fig. 16, reference numerals 1601 and 1602 denote images each having a layout size Rds; and 1603 and 1604, drop 
shadows. As shown in Fig. 16, the layout size Rds is the next smaller size than the standard layout size Rtp, and 

so shadow images are pasted on the marginal areas, i.e., the areas corresponding to the difference between the size Rtp 
and the size Rds, to look as if the shadows projected on the background upon illumination from a light source in a 
predetermined direction. With this effect, the images look as if floated from the background by a predetermined height 
In this case, the ratio of the size Rds to the standard size Rtp, i.e., Rds/Rtp, is stored in the ROM 1102 in advance. In 
this embodiment, for example, this ratio is set to 0.95. 

ss )n layout patterns 1 to 4 described above, layout positions are set such that the images are laid out to be aligned 

with the frame of the layout area 1303. 

Fig. 17 shows a layout pattern obtained upon designation of a background image effect, i.e., layout pattern 4. 
Referring to Fig. 17, reference numerals 1701 and 1702 denote images each having a layout size Rbk; and 1703, a 
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1? " ZZ P «Zl«7aT£° C ' aim fUrth6r CharaCteriZed * "-P^fl — ns (102) for se.ecting one of the 
18 " dlJirlnS 5 aCCOrdiR9 ,0 C ' aim 1> Wh6rein S3id ' ayOUt meanS (1 ° 5 ' 113) inpUtS a P' Ura,it y of ima 9 es having 

m 3LSfS2,S? ,ng to c,aim 1> wherein said ,ayout means (105 - 113) inputs a plura,i ^ of ima 9 es ha ™9 

20. The apparatus according to claim 1, further characterized by comprising rotation designation means (103) for 
designating rotation of an arbitrary image of the plurality of images and ( ' 
wherein said layout means (1 05, 1 1 3) performs layout processing by rotating an image for which rotation is des- 
ignated by said rotation designation means (103). men roiauon is oes 

21. The apparatus according to claim 1, further characterized by comprising display means (112) for displaying the 
layout result obtained by said layout means (105, 11 3). aispiaymg me 

22. The apparatus according to claim 1. further characterized by comprising print means (108) for printing the layout 
result obtained by said layout means (105, 113). P»nung me layout 

23. An image editing method of laying out input images, comprising: 

the layout step of laying out a plurality of images in one page and 

the evaluation step of evaluating the layout result obtained in the layout step. 

24 ' ^^ e ,I?^ aCC0 1r 9 J 0 Cl !i m 2 l' fUfther comprisin 9 ^ ^e P of adjusting the layout result in accordance with 
the evaluation result obtained in the evaluation step. 

25 ' ITa ZoT^^Xlr^ 23 ' W T e . in eValUati ° n StSP COmpriS8S 6Valuatin 9 the la * out result ° n the basis 
ot a layout position of each image in the layout result. 

26 ' InmT!^l a !; COrd,n9 t0 t C ' ai ?K 2 ^ Wh6rein eva,uation ste P comprises evaluating the layout result on the basis 
of image overlap amounts in the layout result. 

27. The method according to claim 25, wherein the evaluation step comprises evaluating the layout result on the basis 
of image gap amounts in the layout result. 

3 "' tevLTS^ ^ZLf™, 23 ;,"*r " .' he eVa " ,a "°" S ' eP C ° mpr ' S88 perfomi ^ °™»» -*»»n cl .he 

layout result on the basis of a plurality of evaluation parameters. 

31 - ST" 24 ' wherein ,he adius,ment result adjusted in ,he adjustment step is 

32. The method according to claim 31 , wherein adjustment and evaluation are repeatedly performed in the adjustment 

reSPeCtiVe,y ' UntM - ™ ^ — - - step 2sr 

33. The method according to claim 32, further comprising the step of inputting the predetermined reference value. 

34. The method according to claim 31 , wherein adjustment and evaluation are repeatedly performed in the adjustment 
step and the evaluation step, respectively, until the number of times of repetition reaches a predefined coun" 
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35. The method according to claim 31, further comprising the step of inputting the predetermined count. 

36. The method according to claim 23, further comprising the step of inputting an evaluation reference value in the 
evaluation step. 

37. The method according to claim 23, wherein the layout step comprises laying out the plurality of images in accord- 
ance with a predetermined layout pattern. 

38. The method according to claim 37, wherein the layout step comprises laying out the plurality of images in accord- 
ance with one of a plurality of predetermined layout patterns. 

39. The method according to claim 38, further comprising the step of selecting one of the plurality of layout patterns. 

40. The method according to claim 23, wherein the layout step comprises inputting a plurality of images having different 
sizes. 

41 . The method according to claim 23, wherein the layout step comprises inputting a plurality of images having different 
aspect ratios. 

42. The method according to claim 23, further comprising the rotation designation step of designating rotation of an 
arbitrary image of the plurality of images, and 

wherein the layout step comprises performing layout processing by rotating an image for which rotation is 
designated in the rotation designation step. 

43. The method according to claim 23, further comprising the display step of displaying the layout result obtained in 
the layout step. 

44. The method according to claim 23, further comprising the print step of printing the layout result obtained in the 
layout step. 

45. A medium storing a program for causing a computer to lay out input images, wherein 

said computer is caused to realize 

a layout function of laying out a plurality of images within one page, and 

an evaluation function of evaluating the layout result obtained by the layout function. 

46. The medium according to claim 45, wherein said computer is caused to realize an adjustment function of adjusting 
the layout result in accordance with the evaluation result obtained by the evaluation function. 

47. The medium according to claim 45, wherein the evaluation function is realized to evaluate the layout result on the 
basis of a layout position of each image in the layout result. 

48. The medium according to claim 47, wherein the evaluation function is realized to evaluate the layout result on the 
basis of image overlap amounts in the layout result. 

49. The medium according to claim 47, wherein the evaluation function is realized to evaluate the layout result on the 
basis of image gap amounts in the layout result. 

50. The medium according to claim 47, wherein the evaluation function is realized to evaluate the layout result on the 
basis of image gap amount deviations in the layout result. 

51. The medium according to claim 47, wherein the evaluation function is realized to evaluate an image position offset 
amount in the layout result. 

52. The medium according to claim 45, wherein the evaluation function is realized to perform overall evaluation of the 
layout result on the basis of a plurality of evaluation parameters. 

53. The medium according to claim 46, wherein said computer is caused to execute the adjustment function to further 
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evaluate the adjustment result adjusted by the adjustment function. 

54. The medium according to claim 53, wherein said computer is caused to repeatedly perform adjustment by the 
adjustment function and evaluation by the evaluation function until an evaluation value obtained by the evaluation 
function reaches a predetermined reference value. 

55. The medium according to claim 54, wherein said computer is caused to realize a function of inputting the prede- 
termined reference value. 

56. The medium according to claim 53, wherein said computer is caused to repeatedly perform adjustment by the 
adjustment function and evaluation by the evaluation function until the number of times of repetition reaches a 
predetermined count. 

57. The medium according to claim 56, wherein said computer is caused to realize a function of inputting the prede- 
termined count. 

58. The medium according to claim 45, wherein said computer is caused to realize a function of inputting an evaluation 
reference value for the evaluation function. 

59. The medium according to claim 45, wherein the layout function is realized to lay out the plurality of images in 
accordance with a predetermined layout pattern. 

60. The medium according to claim 59, wherein the layout function is realized to lay out the plurality of images in 
accordance with one of a plurality of predetermined layout patterns. 

61. The medium according to claim 60, wherein said computer is caused to realize a function of selecting one of the 
plurality of layout patterns. 

62. The medium according to claim 45, wherein the layout function is realized to input a plurality of images having 
different sizes. 

63. The medium according to claim 45, wherein the layout function is realized to input a plurality of images having 
different aspect ratios. 

64. The medium according to claim 45, wherein said computer is caused to execute the layout function to perform 
layout processing by rotating an image for which rotation is designated. 

65. The medium according to claim 45, wherein said computer is caused to realize a function of causing display means 
to display the layout result obtained by the layout function. 

66. The medium according to claim 45, wherein said computer is caused to realize a function of causing print means 
to print the layout result obtained by the layout function. 

67. An image editing apparatus for laying out images input by image input means, comprising: 

effect designation means for designating an arbitrary effect from at least one effect registered in advance; 
condition setting means for automatically setting a layout condition for the images on the basis of the effect 
designated by said effect designation means; and 

layout means for laying out the images on the basis of the layout condition set by said condition setting means. 

68. The apparatus according to claim 67, wherein the layout condition is a layout size of an image. 

69. The apparatus according to claim 67, wherein the layout condition is a layout position of an image. 

70. The apparatus according to claim 67, further comprising a plurality of patterns in which effects are set in advance, 
and 

wherein said effect designation means designates an arbitrary pattern from the plurality of patterns. 
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71 . The apparatus according to claim 67, further comprising adjustment means for adjusting the layout result obtained 
by said layout means. 

72. The apparatus according to claim 67, further comprising display means for displaying the layout result obtained 
by said layout means. 

73. The apparatus according to claim 67, further comprising print means for printing the layout result obtained by said 
layout means. 

74. An image editing method of laying out images input by image input means, comprising: 

the effect designation step of designating an arbitrary effect from at least one effect registered in advance; 
the condition setting step of automatically setting a layout condition for the images on the basis of the effect 
designated in the effect designation step; and 

the layout step of laying out the images on the basis of the layout condition set in the condition setting step. 

75. The method according to claim 74, wherein the layout condition is a layout size of an image. 

76. The method according to claim 74, wherein the layout condition is a layout position of an image. 

77. The method according to claim 74, wherein the effect designation step comprises designating an arbitrary pattern 
from patterns in which effects are set in advance. 

78. The method according to claim 74, further comprising the adjustment step of adjusting the layout result obtained 
in the layout step. 

79. The method according to claim 74, further comprising the display step of displaying the layout result obtained in 
the layout step. 

80. The method according to claim 74, further comprising the print step of printing the layout result obtained in the 
layout step. 

81. A medium on which a program for causing a computer to lay out images input by image input means is recorded, 
the program realizing 

a condition setting function of setting a layout condition for the images on the basis of an arbitrary effect 

designated from at least one effect registered in advance, and 

a layout function of laying out the images on the basis of the set layout condition. 

82. The medium according to claim 81, wherein the layout condition is a layout size of an image. 

83. The medium according to claim 81 , wherein the layout condition is a layout position of an image. 

84. The medium according to claim 81 , wherein an arbitrary pattern is designated from a plurality of patterns in which 
effects are set in advance. 

85. The medium according to claim 81 , wherein said computer is caused to realize an adjustment function of adjusting 
the layout result obtained by the layout function. 

86. The medium according to claim 81 , wherein a display function of displaying the layout result obtained by the layout 
function is realized. 

87. The medium according to claim 81 , wherein a function of causing print means to print the layout result obtained 
by the layout function is realized. 

88. An image processing apparatus or method or a data storage medium carrying instructions for causing an image 
processing appara to carry out the method, wherein a layout arrangement for a plurali of images may be selected 
from a plurality of possible predetermined layouts, and/or an effect to be applied to a plurality of images may be 
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selected from a plurality of such effects and/or a layout of a plurality of images may be evaluated to determine 
whether it meets predetermined requirements. 

89. An image processing apparatus or method or a data storage medium carrying instructions for causing an image 
processing apparatus to carry out the method, having any one or any combination of the features recited in any 
one or any combination of the preceding claims. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



16 



EP 0 860 797 A2 




17 



EP 0 860 797 A2 



FIG.2 

C START ^ 



CHANGE SEQUENCE OF 
IMAGES TO BE ARRANGED 



ROTATE IMAGE 



AUTOMATICALLY LAYOUT 
IMAGES 



DISPLAY LAYOUT 
RESULT 



1 




I SELECT TEMPLATE 






SELECT NUMBER OF IMAGES 
TO BE LAID OUT PER PAGE 






| SELECT 


IMAGES \ 



-S201 



y 



'S202 

-S203 
S204 

S205 



~~S206 



S207 



( END 



18 



EP 0 860 797 A2 




19 



EP 0 860 797 A2 



O 
-3" 



1 1 

n ° 

UP 

"]□ 
n 










I* 

I t(\ 1 










M 




4 


1* 




. □ 



6 



<»<( 



6 



6 



S 



Li- 



1 




CM 
O 



20 



EP 0 860 797 A2 




21 



EP 0 860 797 A2 



FIG.6 

( START *) 



NO 



PERFORM INITIAL 
LAYOUT PROCESSING 



N=0 



S501 



S502 



FINELY ADJUST 
LAYOUT POSITION 



S503 



S504 



YES 



S507 




YES 



C END ) 



S506 




N=N+1 



22 



EP 0 860 797 A2 



FIG.7A 



c 


p 


<3 


D 


c 

d 


D / 

D j 


0 


D 



FIG.7B 



FIG.7C 



-J 



23 



EP 0 860 797 A2 



FIG.8 



C START ^ 



PERFORM INITIAL 
LAYOUT PROCESSING 



N=0 



OBTAIN EACH COST 



S801 



—S802 



■S803 



OBTAIN TOTAL COST — S804 




S808 
J 



FINELY ADJUST LAYOUT 



S807 
J 



N=N+1 
I 



END ) 



24 



EP 0 860 797 A2 




25 



EP 0 860 797 A2 



FIG. 10 



Top 




Ai 


L 

di 












f 


Bottom 



















26 



EP 0 860 797 A2 




27 



EP 0 860 797 A2 



o 

CM 



CM 





CO 

o 

CM 



CM 
. O 
CvJ 



O 
CM 



28 



EP 0 860 797 A2 



FIG. 13 




1302 



P2 



29 



EP 0 860 797 A2 



FIG. 14 



1401 




1402 



30 



EP 0 860 797 A2 



FIG. 15 




1401 



1402 



1502 



31 



EP 0 860 797 A2 



FIG. 16 




32 



EP 0 860 797 A2 



FIG. 17 



i7oru 



1401 



1702 




1303 



1402 



33 



EP 0 860 797 A2 



( START ) 



FIG. 18 



INPUT ORIGINAL IMAGES 



I 



DISPLAY O RIGINAL IMAGES 

■* 



KS1801 
-S1802 



DESIGNATE IMAGE 
ORIENTATION AND EFFECT 



S1803 




SI 808 



LAYOUT SIZE:Rds 



BACKGROUND I MAGE EFFECT 

YES 



SI 809 



LAYOUT SIZErRtp 



Li 



LAYOUT SIZErRbk 



LAYOUT 

POSIT I ON: CENTERING 



DISPLAY LAYOUT PATTERN 



S1812 



ri — 

S1810 




S1816 



C END ) 



34 



EP 0 860 797 A2 



LU 

CO 



o 

>- 



> 
o 
oc 



CO 



QC 



XXX 



o 



d 

LL. 



O LU 



QC 

CD UJ 

cd 

CO — 



O 



CO I — 

a. lu 
o u_ 

Q LU 



CD 



Q_ 

«<C I— 



XXX 



o 



X X o 



sSS x o 

< LU U. 



— o 



X 



X 



X 



^ I CM I CO 

LU LU 
I— 

-< I -<c 

^ I £L Q. 
LU I LU 



Q_ 
LU 



35 



EP 0 860 797 A2 



( START ) 



FIG.20 



INPUT ORIGINAL IMAGES 



*S2001 



DISPLAY ORIGINAL IMAGES 



DESIGNATE IMAGE 
ORIENTATION 




— S2002 

— S2003 
S2004 



LAYOUT SIZE:Rtp 



S2006 



LAYOUT SIZErRov 



S2007 
1_ 



LAYOUT SIZE:Rds 



S2008 



LAYOUT SIZErRbk 



D I SPLAY LAYOUT PATTERN — S20 1 0 



LAYOUT 

POSITION .CE NTERING 
S2009 



LAYOUT ORIGINAL IMAGES | — spm ^ 



D I SPLAY SHEET I MAGE — S20 1 2 

52013 




S2014 



( END ) 



36 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(88) Date of publication A3: 

03.02.1999 Bulletin 1999/05 



(n) EP 0 860 797 A3 

EUROPEAN PATENT APPLICATION 

(51) Intel 6; G06T 11/60 



(43) Date of publication A2: 

26.08.1998 Bulletin 1998/35 

(21) Application number: 98301194.1 

(22) Date of filing: 18.02.1998 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


• Matsumura, Koichi 


NL PT SE 


Ohta-ku, Tokyo (JP) 


Designated Extension States: 


• Yamada, ShTgeki 


AL LT LV MK RO SI 


Ohta-ku, Tokyo (JP) 


(30) Priority: 19.02.1997 JP 35127/97 


(74) Representative: 


19.02.1997 JP 35097/97 


Beresford, Keith Denis Lewis et al 


(71) Applicant: CANON KABUSHIKI KAISHA 


BERESFORD & Co. 


2-5 Warwick Court 


Tokyo (JP) 


High Holborn 




London WC1R 5DJ (GB) 



(54) Image editing apparatus and method and medium on which programs are recorded 



(57) An image editing apparatus for laying out imag- 
es input by an image input device includes a layout de- 
vice for laying out a plurality of images within one page, 
and an evaluation unit for evaluating the layout result 
obtained by the layout unit. In addition, an image editing 
apparatus for laying out images input by an image input 



FIG.5 



unit includes an effect designation unit for designating 
an arbitrary effect from at least one effect registered in 
advance, a condition setting unit for automatically set- 
ting layout conditions for the images on the basis of the 
condition designated by the effect designation unit, and 
a layout unit for laying out the images on the basis of 
the layout conditions set by the condition setting unit. 



CO 
< 

o> 
o 

CO 

oo 
o 

Q_ 

111 





ft 














502' 





3L 











Auto Urout 



II 

fXl H BACK | 



□nEann 




□B 



501 



Printed by Jouve, 75001 PARIS (FR) 



EP 0 860 797 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 30 1194 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



EP 0 784 294 A (CANON KK) 16 July 1997 



* column 3, line 45 - column 4. line 24 * 

* column 8, line 5 - column 10, line 17 * 

* column 12, line 23 - column 17, line 47 

* column 20, line 33 - column 22, line 29 
EP 0 528 084 A (IBM) 24 February 1993 



* page 4, line 51 - page 7, line 30 * 

US 5 430 832 A (IMAIZUMI SH0JI ET AL) 
4 July 1995 



The present search report has been drawn up for all claims 



Place of search 

BERLIN 



Data of completion of the March 

15 Oecember 1998 



Relevant 
to claim 



1-9, 
15-31, 
37-53, 
59-89 



CLASSIFICATION OF THE 
APPLICATION (Int.Cl 6) 



G06T11/60 



1-3, 
15-25, 
37-49, 
59-89 



TECHNICAL FIELDS 
SEARCHED <lnt.Cl.6) 



G06T 



Examiner 

Burgaud, C 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



2 



EP 0 860 797 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 30 1194 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EOP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

15-12-1998 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



EP 0784294 



Publication 
date 



EP 0528084 



US 5430832 



t 16-07-1997 


JP 


9190546 


A 


22-07-1997 




JP 


9200496 


A 


31-07-1997 


24-02-1993 


JP 


1978029 


C 


17-10-1995 




JP 


5216615 


A 


27-08-1993 




JP 


7011778 


B 


08-02-1995 




US 


5557728 


A 


17-09-1996 


04-07-1995 


JP 


5145846 


A 


11-06-1993 




JP 


5282421 


A 


29-10-1993 




JP 


5284331 


A 


29-10-1993 




JP 


5328091 


A 


10-12-1993 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE (S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




